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This paper reports the crystal structure of tetrasodium diiron
tris(phosphate), Na4Fe
2+Fe3+(PO4)3, which has been synthe-
sized hydrothermally at 773 K and 0.1 GPa. The crystal
structure has been reﬁned in the space group R3c and is
identical to that of -NASICON. The heteropolyhedral
framework is based on a regular alternation, in three
dimensions, of corner-sharing PO4 tetrahedra and FeO6
octahedra, constituting so-called ‘lantern units’ stacked along
the c axis. The Na+ cations are distributed over two crystal-
lographic sites: the six-coordinated Na1 site which lies
between two ‘lantern units’, and the eight-coordinated Na2
site which lies at the same z value as the P site.
Related literature
For general background, see: Hatert et al. (2006); Hatert &
Fransolet (2006); Hatert (2007a,b). For related structures, see:
Sljukic et al. (1969); Masquelier et al. (2000). For bond-valence
calculations, see: Brown &Altermatt (1985). For the use of the
pressure vessel, see: Tuttle (1949). For the standard used in the
chemical analysis, see: Fransolet (1975). For software used to






a = 8.9543 (9) A˚
c = 21.280 (4) A˚
V = 1477.6 (4) A˚3
Z = 6
Mo K radiation
 = 3.68 mm1
T = 293 K
0.08  0.05  0.03 mm
Data collection
Bruker P4 diffractometer
Absorption correction:  scan
(XSCANS; Siemens, 1991)
Tmin = 0.693, Tmax = 0.896
721 measured reﬂections
294 independent reﬂections






R[F 2 > 2(F 2)] = 0.052




max = 1.70 e A˚
3
min = 0.97 e A˚3
Data collection: XSCANS (Siemens, 1991); cell reﬁnement:
XSCANS; data reduction: SHELXTL-Plus (Sheldrick, 2008);
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008);
program(s) used to reﬁne structure: SHELXL97 (Sheldrick, 2008);
molecular graphics:ATOMS (Dowty, 1993); software used to prepare
material for publication: SHELXTL-Plus.
Many thanks are due to A.-M. Fransolet for his constructive
comments on the ﬁrst version of this manuscript and to H.-J.
Bernhardt, Ruhr-Universita¨t Bochum, Germany, for the
chemical analysis. The author also thanks the FRS–FNRS
(Belgium) for a position as ‘Chercheur qualiﬁe´’ and for grant
Nos. 1.5.113.05.Fand 1.5.098.06.F, as well as the Alexander von
Humboldt Foundation (Germany) for a research fellowship at
the Ruhr-Universita¨t Bochum during the 2004–2005 academic
year.
Supplementary data and ﬁgures for this paper are available from the
IUCr electronic archives (Reference: MG2067).
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